Abstract-Germanium doped silica optical preform fabricated using standard MCVD has been studied in terms of the effect of germanium-oxygen deficient defect using optical characterization techniques to investigate the effect of preform process temperature. The preforms are fabricated using standard MCVD process using SiCI4 and GeCI4 vapor precursor and their collapse temperature varies between 2100'C and 2200 ·C. The absorption spectra of the preform at UV region is used to identify the Ge concentrations in the sample and the background 10ss.From the absorption result, two peaks can be observed at S.leV and 6.7eV. By using Raman and Photoluminescence spectroscopy, the effect of the temperature to the Ge concentration can also be quantify.
INTRODUCTION
Development of fiber Bragg grating (FBG) for optical signal filtering application such as optical amplifier gain flattener, add-drop multiplexer/multiplexer (AODM), 980nm laser diode signal locker and optical-based sensor is depend on the photosensitivity of GeOrdoped silica optical fiber. When Hill et. al. [1, 2] first demonstrated the formation of permanent grating in optical fiber using intense argon-ion laser at 488 nm, the increment of reflected light intensity was explained as nonlinear effect where the refractive index of the optical fiber core increased by absorption of the laser light which later known as photosensitivity. A model of photosensitivity proposed by Hand and Russell [1, 4] shows that the precursor of defect is GODC which initially absorb the UV light and transformed to other defect that are more polarizable due to their nature that the electronic transitions occur at longer wavelength or have stronger transitions probability. This photochemical process capable to produce other defect center such as GeE', Ge(l) and Ge (2) where the transition strength highly depend on the history or parameter of the glass fabrication process, while other defect center are the product of the photochemical process [4] .
A. Origin of photosensitivity OfGe02
II.
EXPERIMENTAL PROCEDURES
The sample is fabricated using standard MCVD process with silica tube subtrate. The cladding layer is deposited with only SiCl4 while the core was deposited together with GeCI4. Table   2 . show the flow rate of the precursor and the deposition temperature. A. Absorption Spectroscopy
The absorption spectra are obtained using UV-Vis
Perki n Elmer spectrometer at room temperature. The sample is placed at pinhole holder of 2.0 mrn and slit of the spectrometer is 2.0 nm.
The absorption coefficient is calculated using thickness of the sample measured using digital caliper with resolution of 0.02mrn after been normalized with silica absorption spectra.
This is been done in order to eliminate the effect of silica in the final spectra. The peak energy and full-wave-half maximum (FWHM) of the spectra are determined using curve-fitting software using Gaussian functions. 
where n = 'Ii", h is Plank's constant, m is the frequency, k8 is Boltzmann's constant, and T is temperature in Kelvin.
Raman band peak position was determined using curve-fitting software using Gaussian functions after been normalized to signal amplitude of the main broad line peaked at �440 cm-I, which is assigned to Si-O-Si bond bending vibration [6, 7] .
For the PL measurement, the laser wavelength used is 325 nm and the power is fixed at 200mW. The 40X objective lens is used for the laser excitation and PL emission. The grating of the system is 1200 lines/mrn and the intensities are detected using a CCD camera with 578 x 400 pixels. The PL spectra is normalized to the highest intensity at 1.527 e V and curve fitted to determine the emission spectra peak energy and FWHM. All the spectra lineshape fitting were resolved with Gaussian function using the Levenberg Marquardt algorithm and the peak center energy and FWHM (Full Wave Half Maximum) are determined with maximum reduced Chi-square of 0.00 I.
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III. RESULT AND DISCUSSION
The absorption spectra of the Ge-doped silica preform is shown in Fig.l . From the results, two main peaks can be observed: a broad band at about 5.1 eV and 6.7 eV. The peak at 5.1 eV, which represent the GODC concentrations, is depend largely on the Ge atoms concentrations. As the concentration of the Ge increases, the peak slowly increased to maximum values of 10.6 cm-I . Besides that, the background absorption of the sample is found higher when the Ge concentration increased. In order to study the formation of others defect centers i.e.
Ge(I), Ge(2) and GeE' defect, the photoluminescent spectrum of sample are measured. The entire sample produces similar luminescence intensity strength and lineshapes for every Ge atoms concentrations. This is due to the fact of these three defect transition are forbidden and only appears after been exposed to high ionization particle i.e. y and X -rays [8, 9] . The PL spectra is shown in the Fig. 2 . Photoluminescene spectra of the Ge-doped silica.
The Raman spectra of the samples is shown in Fig. 3 . The main Ge network band at 600 and 780 cml [10] can be identified in the result. As the vibrational band are initiated from annealing process, the intensity different is consistent with deposition temperature shown in Table 2 . The tails of the spectra at higher wavenumber also coincide with the temperature characteristics [10]. Wavenumber (cm-1) Fig. 3 . Raman spectra of the Ge-doped silica sample.
IV. CONCLUSION
We have investigated the optical properties of Ge-doped silica preform fabricated using MCVD from their optical properties by utilizing absorption, photoluminescence and vibrational spectroscopy techniques. These techniques are capable in identifying and establishing some understanding of the fabrication process. From the analysis, the deposition and annealing ( collapse) temperature have significant influence on final Ge concentration when dealing with fabrication of high quality Ge-doped silica, which is crucial in FBG development.
